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1	   Introduction	  
In	   the	   context	   of	   design	   research,	   experimental	   studies	   play	   a	   key	   role,	   accounting	   for	   a	  
significant	  number	  of	   research	  publications	   in	   journals	   such	  as	  Design	  Studies,	  Research	   in	  
Engineering	  Design	  and	  the	  Journal	  of	  Engineering	  Design.	  Further,	  design	  experimentation	  
has	  been	  used	  extensively	  over	  the	   last	   forty	  years	   (Cross,	  2007).	  Recent	  examples	   include	  
Bar-­‐Eli’s	   (2013)	  work	  on	   sketching,	  Corremans’	   (2009)	  work	  on	  design	  methods	  and	  Cai	  et	  
al.’s	  (2010)	  work	  on	  sources	  of	  inspiration.	  Experimental	  studies	  form	  a	  fundamental	  part	  of	  
design	  research	  by	  supporting	  both	  theory	  building	  and	  theory	  testing	  whilst	  also	  providing	  a	  
flexible	   and	   readily	   accessible	   research	   approach	   (Stempfle	   and	   Badke-­‐Schaub,	   2002).	  
However,	  with	  this	  increased	  popularity	  and	  more	  extensive	  scope	  of	  use	  comes	  the	  ongoing	  
issue	  of	  ensuring	  research	  quality	  and	  effective	  implementation	  in,	  what	  frequently	  are,	  ever	  
more	  complex	  situations	  (Blessing	  and	  Chakrabarti,	  2009).	  	  
	  
In	   this	   context	   there	   seems	   to	   be	   both	   a	   perceived	   and	   an	   actual	   lack	   of	   scientific	   rigour,	  
particularly	   with	   regard	   to	   the	   use	   of	   experimental	   methods	   from	   other	   fields	   and	   the	  
application	   and	   development	   of	   effective,	   field	   specific,	   experimental	   research	  
methodology.	  This	  has	  been	  highlighted	  by	  a	  number	  of	  authors	  over	  the	  course	  of	  design	  
research	  history,	  including	  Dorst	  (2008),	  Blessing	  and	  Chakrabarti	  (2009)	  and	  others	  (Finger	  
and	   Dixon,	   1989a,	   1989b,	   Reich,	   1994,	   1995).	   As	   the	   field	   has	   developed,	   so	   to,	   has	   the	  
complexity	   of	   the	   studies	   being	   undertaken	   and	   so	   developing	   and	   using	   effective	  
experimental	   methods	   has	   become	   critical	   to	   the	   future	   of	   rigorous	   design	   research.	   It	  
would	  seem	  that	  the	  improvement	  of	  experimental	  methods	  has	  been	  hampered	  by	  a	   lack	  
of	  field	  specific	  discussion	  and	  development	  (i.e.	  methods	  developed	  within	  the	  context	  of,	  
and	   specific	   to	   a	   distinct	   field	   of	   research).	   Throughout	   this	   text	   the	   following	   definitions	  
have	  been	  used	  to	  delineate	  the	  scope	  of	  the	  discussion	  (Oxford,	  2010):	  	  
• Experimental	  studies	  –	  the	  action	  of	  putting	  anything	  to	  proof,	  often	  arbitrating	  between	  
competing	  hypotheses.	  
• Experimental	   methods	   –	   the	   characteristic	   set	   of	   procedures	   employed	   (more	   or	   less	  
systematically)	  as	  the	  primary	  mode	  of	  investigation	  in	  experimental	  studies.	  
This	  lack	  of	  field	  specific	  discussion	  has	  been	  consistently	  highlighted	  as	  a	  key	  issue	  (Ball	  and	  
Ormerod,	   2000,	   Reich,	   1995,	   Antonsson,	   1987,	   Dixon,	   1987),	  with	   these	   authors	   stressing	  
the	   need	   for	   field	   specific	   development	   of	   methods,	   methodology	   and	   theory.	   With	   this	  
increasing	  scope	  and	  lack	  of	  field	  specific	  development	  comes	  a	  number	  of	  methodological	  
issues	  (Cash	  et	  al.,	  2012).	  Specific	  to	  experimental	  study	  three	  key	  issues	  are:	  	  
	  
1. The	  complexity	  of	  the	  dynamic	  effects	  on	  human	  behaviour	  in	  the	  research	  context.	  This	  
is	  manifested	  in	  the	  form	  of	  detrimental	  experimental	  effects	  (Section	  2),	  which	  affect	  all	  
aspects	  of	  human	  behaviour	  in	  a	  research	  setting.	  This	   issue	  is	  further	  confused	  by	  the	  
Hawthorne	   effect	   –	   a	   term	   used	   extensively	   in	   related	   fields	   to	   describe	   the	   general	  
result	  of	  experimental	  effects	  but	  not	  a	  specific	  effect	  itself.	  
2. The	  difficulty	  in	  controlling	  for	  subjectivity	  and	  other	  experimental	  effects.	  This	  issue	  has	  
led	   to	   the	   development	   of	   Placebo	   controls	   (Section	   3)	   in	   many	   of	   the	   fields	   closely	  
related	  to	  design	  research.	  
3. The	   problem	   of	   linking	   experimental	   study	   to	   reality	   (Cash,	   2012).	   This	   issue	   is	  
underpinned	   by	   the	   difficulty	   in	   establishing	   the	   external	   validity	   of	   discreet	  
experimental	   studies	   when	   examining	   complex	  multifaceted	   phenomena.	   This	   can	   be	  
characterised	  as	  linking	  laboratory	  and	  practice	  (Section	  4).	  
	  
This	   chapter	   presents	   a	   discussion	   of	   the	   three	   issues	   with	   respect	   to	   current	   design	  
research	  practice.	  As	  such,	  the	  three	  main	  sections	  reflect	  on	  each	  of	  the	  issues	  above	  with	  
the	  aim	  of	  examining	  the	  following	  questions:	  
	  
Experimental	  effects	  
• What	  are	  experimental	  effects	  in	  the	  context	  of	  experimental	  design	  research?	  
• What	  is	  the	  Hawthorne	  effect	  and	  how	  does	  it	  apply	  to	  the	  design	  research	  field?	  
• What	   are	   the	  main	   experimental	   effects	   that	   the	  design	   researcher	   needs	   to	   consider	  
when	  planning	  a	  study?	  
	  The	  Placebo	  Control	  
• What	  is	  the	  placebo	  control	  and	  why	  is	  it	  important	  in	  the	  context	  of	  design	  research?	  
• What	  is	  the	  placebo	  controls	  key	  characteristics	  and	  how	  can	  it	  be	  applied?	  
	  
	  
Linking	  Laboratory	  and	  Practice	  
• How	  is	  experimental	  study	  related	  to	  the	  wider	  research	  process?	  
• What	  are	  the	  main	  approaches	  for	  linking	  experimental	  study	  and	  practice?	  
• How	  can	  these	  approaches	  be	  characterised	  in	  the	  context	  of	  design	  research?	  
	  
2	   Experimental	  Effects	  
The	   study	   of	   designers	   plays	   a	   key	   role	   in	   design	   research.	   However,	   the	   act	   of	   studying	  
human	  subjects	  has	  a	  range	  of	  effects	  on	  their	  behaviour,	  whether	  the	  study	  is	  observational	  
or	  experimental	  (Kazdin,	  1998).	  Further	  to	  this,	  there	  can	  be	  confusion	  when	  deciding	  which	  
elements	   from	  other	   fields	   should	  be	  adopted	  when	  designing	  a	   study	   (Ball	  and	  Ormerod,	  
2000,	   Reich,	   1995).	   In	   addition	   effects	   on	   participant	   behaviour	   due	   to	   study	   design	   are	  
often	   not	   considered	   in	   design	   research.	   This	   tends	   to	   have	   the	   effect	   of	   limiting	   the	  
understanding	   of	   underlying	   variables	   in	   complex	   systems	   (Goldschmidt	   and	   Tatsa,	   2005,	  
Cross,	  2004)	  and	  may	  lead	  to	  the	  inappropriate	  selection	  of	  control	  conditions	  (Cash	  et	  al.,	  
2012).	  
In	  this	  context,	  these	  are	  termed	  experimental	  effects	  and	  are	  a	  key	  area	  of	  study	  in	  many	  of	  
the	  fields	  where	  human	  subjects	  are	  a	  primary	  source	  of	  information	  (Patton,	  2001,	  Glasgow	  
and	   Emmons,	   2007,	  Winter,	   2008).	   As	   such,	   this	   section	  undertakes	   a	   brief	   exploration	  of	  
these	  experimental	  effects	  and	  what	   researchers	  need	   to	  know	  when	  coming	  across	   them	  
for	  the	  first	  time.	  
	  
Within	  the	  range	  of	  experimental	  effects	  the	  Hawthorne	  effect	  is	  one	  of	  the	  most	  commonly	  
referenced	  and	  also	  one	  of	  the	  most	  difficult	  to	  deal	  with.	  This	  difficulty	  arises	  from	  the	  fact	  
that	  the	  Hawthorne	  effect	  is	  a	  term	  that,	  although	  proven	  to	  be	  defunct	  (Taris,	  2006,	  Adair,	  
1984),	   is	   extremely	   prevalent	   throughout	   social	   (Leonard	   and	  Masatu,	   2006),	   educational	  
(Adair	   et	   al.,	   1989)	   and	   clinical	   (Verstappen	   et	   al.,	   2004)	   research.	   In	   these	   contexts	   the	  
meaning	   of	   the	   Hawthorne	   effect	   has	   evolved	   to	   cover	   a	   whole	   range	   of	   more	   specific	  
experimental	  effects,	  as	  described	  below	  (Holden,	  2001,	  Falk	  and	  Heckman,	  2009).	  However,	  
this	  subtlety	  can	  be	  lost	  in	  translation	  and,	  as	  such,	  it	  is	  important	  for	  design	  researchers	  to	  
understand	   what	   the	   Hawthorne	   effect	   is,	   and	   what	   it	   is	   not,	   in	   a	   modern	   experimental	  
context.	  
	  
The	   original	   Hawthorne	   effect	   emerged	   from	   a	   number	   of	   studies	   carried	   out	   and	  
interpreted	  by	  Mayo	   (1933).	  Mayo’s	  analysis	   found	  that,	   seemingly,	  a	   subject’s	  knowledge	  
that	  they	  were	  in	  an	  experiment	  generated	  a	  change	  in	  behaviour	  irrespective	  of	  any	  active	  
intervention	   on	   the	   part	   of	   the	   experimenter.	   This	   interpretation	   gained	   widespread	  
acceptance	  in	  a	  number	  of	  fields	  and	  became	  a	  fundamental	  aspect	  of	  experimental	  design	  
(Macefield,	   2007,	   Adair,	   1984).	   However,	   nearly	   forty	   years	   after	   the	   work	   of	   Mayo,	   the	  
original	   findings	  supporting	  the	  Hawthorne	  effect	  were	  overturned,	  being	  reinterpreted	  by	  
Parsons	   (1974)	   and	   others	   (Franke	   and	   Kaul,	   1978,	   Holden,	   2001).	   Despite	   this,	   the	  
Hawthorne	  effect	  has	  remained	  a	  key	  term	  for	  two	  main	  reasons	  –	  the	  depth	  and	  breadth	  of	  
its	  original	  adoption	  (with	  some	  researchers	  still	  using	  outdated	  definitions	  (De	  Amici	  et	  al.,	  
2000))	   and	   the	   acknowledgement	   that	   such	   effects	   do	   exist,	   if	   not	   in	   the	   form	   originally	  
described	  by	  Mayo.	  
	  
This	  chequered	  history	  of	  adoption	  and	  rebuttal	  has	  lead	  to	  the	  current	  situation	  within	  the	  
social,	  psychological,	  educational	  and	  clinical	  fields	  where	  there	  is	  a	  widespread	  recognition	  
that	   significant	   non-­‐treatment	   experimental	   effects	   exist	   (Adair	   et	   al.,	   1989,	  Diaper,	   1990,	  
Barnes,	   2010)	   while	   the	   specific	   term	   ‘Hawthorne	   effect’	   has	   become	   increasingly	  
ambiguous	  with	  repeated	  re-­‐analysis	  and	  redefinition	  (Taris,	  2006,	  Chiesa	  and	  Hobbs,	  2008).	  
Thus,	  although	  the	  term	  is	  common,	  it	  is	  typically	  used	  to	  describe	  the	  more	  general	  effect	  
of	  an	  experiment	  on	  the	  behaviour	  of	  the	  participant	  without	  referring	  to	  any	  specific	  effect	  
type.	  In	  this	  context	  the	  design	  researcher	  can	  consider	  the	  Hawthorne	  effect	  as	  a	  ‘catchall’	  
type	  term	  referring	  to	  the	  multiple	  interlinked	  experimental	  effects	  which,	  depending	  on	  the	  
study,	  have	  varying	  degrees	  of	  impact	  (Cook,	  1967,	  Diaper,	  1990)	  (although	  some	  degree	  of	  
caution	   should	  be	  exercised	   as	   the	   term	   is	   still	   sometimes	  erroneously	  used	   in	   its	   original	  
definition).	   In	  this	  general	  sense	  Adair	  gives	  a	  good	  working	  definition	  that	  can	  be	  used	  by	  
design	  researchers:	  
	  
Adair	  states	  that	  the	  Hawthorne	  effect	  can	  be	  generally	  defined	  as	  “…	  the	  problem	  in	  
field	   experiments	   that,	   subjects’	   knowledge	   that	   they	   are	   in	   an	   experiment,	  modifies	   their	  
behaviour	   from	   what	   it	   would	   have	   been	   without	   the	   knowledge	   [of	   being	   in	   an	  
experiment].”	  (Adair,	  1984)	  (p.	  334)	  
	  
Although	   the	   term	   is	   heavily	   used	   in	   other	   fields	   it	   is	   not	   yet	   embedded	   in	   the	   design	  
research	  literature.	  Further,	  even	  in	  these	  fields	  it	   is	  accepted	  that	  due	  to	  the	  ambiguity	  of	  
meaning	  and	  imprecise	  definition	  of	  the	  Hawthorne	  effect	  it	  can	  no-­‐longer	  be	  accepted	  as	  a	  
definitive	  description	  of	  an	  experimental	  effect	  and	  should	  not	  be	  reported	  as	  such	  (Barnes,	  
2010).	  	  
	  
Therefore,	  the	  authors	  strongly	  urge	  design	  researchers	  to	  make	  an	  informed	  judgement	  of	  
the	  term	  	  “Hawthorne	  effect”	  given	  its	  historical	  significance	  and	  role	  in	  other	  fields	  but	  to	  
avoid	   its	   use	   in	   the	   context	   of	   modern	   design	   research	   experiments.	   Instead	   there	   are	   a	  
number	   of	   more	   specific	   terms	   that	   have	   risen	   up	   to	   replace	   the	   Hawthorne	   effect	   in	  
describing	   specific	   experimental	   effects.	   These	   various	   effects	   are	   listed	   and	   described	   in	  
Table	   1,	   which	   brings	   together	   reviews	   from	   several	   fields	   as	   well	   as	   identifying	   other	  
commonly	  used	  terms.	  Examples	  of	  the	  effects	  described	  here	  can	  be	  found	  in	  texts,	  such	  as,	  
Rosenthal	   (1976),	  Cook	  et	  al.	   (1979),	  Leonard	  and	  Masatu	  (2006)	  and	  others	   (McCarney	  et	  
al.,	  2007,	  Chiesa	  and	  Hobbs,	  2008).	  The	  placebo	  effect	  is	  included	  in	  this	  table	  as	  although	  it	  
is	   distinct	   from	   experimental	   effects	   (being	   a	   deliberate	   effect	   used	   for	   control)	   it	   is	   still	  
sometimes	  reported	  or	  interpreted	  as	  a	  Hawthorne	  type	  effect.	  
	  
Specific	  effect	  name	  
	  
Description	  of	  effect	  
Experimenter	  bias	  
effect	  or	  Pygmalion	  
effect	  
Researchers	  expect	  certain	  participants	  to	  improve	  and	  reinforce	  these	  
expectations	  (Gephart	  and	  Antonoplos,	  1969,	  Barnes,	  2010)	  
Novelty	   Participants	  are	  affected	  by	  the	  novelty	  of	  research	  procedures	  and	  modify	  
their	  behaviour	  (Gephart	  and	  Antonoplos,	  1969)	  
Awareness	  of	  
participation	  
Participants	  are	  affected	  by	  awareness	  of	  the	  research	  process	  and	  modify	  
their	  behaviour	  (Gephart	  and	  Antonoplos,	  1969)	  
Altered	  social	  
structure	  
Participants	  interact	  amongst	  themselves	  and	  the	  researcher	  and	  modify	  
their	  behaviour	  (Gephart	  and	  Antonoplos,	  1969)	  
Hypothesis	  awareness	   Participants	  become	  aware	  of	  the	  hypothesis	  and	  modify	  their	  behaviour	  
(Adair,	  1984)	  
Knowledge	  of	  results	   Participants	  become	  aware	  of	  the	  reporting	  of	  their	  performance	  and	  
modify	  their	  behaviour	  as	  a	  result	  (Gephart	  and	  Antonoplos,	  1969)	  
Demand	  
characteristics	  
Participants	  perception	  of	  their	  role	  in	  a	  study	  attempt	  to	  modify	  their	  role	  
in	  the	  study	  (Gephart	  and	  Antonoplos,	  1969)	  
Halo	  effect	  or	  social	  
desirability	  
Participants	  feel	  the	  need	  to	  disguise	  negative	  behaviour	  or	  emphasise	  
positive	  behaviour	  (Green,	  1977,	  Podsakoff	  et	  al.,	  2003)	  	  
Learning	  effect	   Participants	  give	  more	  thought	  to	  the	  subject	  based	  on	  the	  research	  
questions	  and	  attempt	  to	  give	  ‘correct’	  answers	  (Barnes,	  2010)	  
Contamination	   Participants	  improve	  performance	  not	  only	  for	  topics	  under	  study	  but	  also	  
for	  related	  ones	  (Verstappen	  et	  al.,	  2004)	  
Message	  
contamination	  or	  
leaking	  effect	  
Participants	  learn	  of	  the	  intervention	  and	  are	  indirectly	  exposed	  to	  the	  
intervention	  (Verstappen	  et	  al.,	  2004,	  Barnes,	  2010)	  
John	  Henry	  effect	  or	  
compensatory	  rivalry	  
Participants	  indirectly	  learn	  they	  are	  not	  receiving	  the	  intervention	  and	  
compensate	  for	  this	  lack	  by	  improving	  their	  behaviours	  (Barnes,	  2010,	  Adair,	  
1984)	  
Placebo	  effect	   Control	   participants	   interactions	   with	   specific	   procedures	   affects	   their	  
behaviour	   altering	   the	   performance	   of	   control	   subjects	   (Gephart	   and	  
Antonoplos,	  1969)	  
Table	  1:	  Experimental	  effects	  
	  
These	  effects	  have	  significant	  impact	  on	  studies	  involving	  people	  and	  must	  be	  accounted	  for	  
either	  in	  the	  design	  of	  the	  study	  or	  through	  use	  of	  control	  and	  normalisation	  (Diaper,	  1990,	  
Cook,	  1962).	  This	  leads	  to	  the	  question	  –	  how	  can	  such	  a	  wide	  range	  of	  effects	  be	  controlled	  
and	  taken	   into	  account?	   In	  this	  context	  one	  of	  the	  most	  effective	  and	  well	  proven	  ways	  to	  
mitigate	   these	   experimental	   effects	   is	   the	   use	   of	   a	   placebo	   control	   condition	   (Kirk,	   2009),	  
which	  will	  be	  explored	  in	  the	  next	  section.	  
	  
3	   The	  Placebo	  Control	  
The	   use	   of	   placebo	   control	   techniques	   forms	   an	   integral	   part	   of	   many	   studies	   involving	  
human	   subjects	   and	   is	   regarded	   as	   a	   methodological	   ‘gold	   standard’	   in	   fields	   including:	  
social,	   clinical	   and	   psychological	   research	   (Neuman,	   1997,	   Kazdin,	   1998,	   Tashakkori	   and	  
Teddlie,	   2008).	   The	   placebo	   has	   achieved	   this	   status	   by	   being	   one	   of	   the	   most	   effective	  
means	  for	  mitigating	  the	  experimental	  effects,	  outlined	  in	  the	  previous	  section,	  (Kirk,	  2009,	  
Leber,	   2000,	   Adair	   et	   al.,	   1990)	   as	   well	   as	   other	   effects	   such	   as	   expectancy	   and	   classical	  
conditioning	  (Stewart-­‐Williams,	  2004,	  Kirsch,	  2004,	  Price	  et	  al.,	  2008).	  Further,	  placebos	  can	  
be	  used	  effectively	  in	  both	  large-­‐scale	  studies	  and	  complex	  small	  sample	  size	  studies	  similar	  
to	  those	  encountered	  in	  empirical	  design	  research	  (Torgerson	  et	  al.,	  2005,	  Wampold	  et	  al.,	  
2007).	   A	   good	   working	   definition	   of	   a	   placebo	   is	   given	   below	   (emphasis	   added	   by	   the	  
authors):	  
	  
“placebo	  n.	  An	  assumedly	   inactive	   substance	  or	  dummy	   intervention	   administered	  
to	  a	  control	  group	  to	  serve	  as	  a	  baseline	  for	  comparison	  of	  the	  effects	  of	  an	  active	  drug	  or	  
intervention.”	  (Colman,	  2009)	  (p.	  580)	  
	  
Placebos	   have	   been	   present	   in	   some	   form	   in	  medicine	   since	   the	   18th	   century,	   when	   the	  
term	  was	  used	  to	  describe	  an	  ineffective	  intervention	  (Oxford,	  2010).	  However,	  by	  the	  late	  
1950’s	  this	  had	  evolved	  into	  the	  placebo	  concept	  used	  today	  in	  clinical	  research	  (Wampold	  
et	  al.,	  2007,	  Stewart-­‐Williams,	  2004).	  Other	  fields,	  such	  as,	  psychology	  and	  education	  rapidly	  
adopted	  and	  adapted	  the	  placebo	  control,	   leading	  to	   its	  use	  as	  a	  powerful	  control	  method	  
since	  the	  1950’s	  (Leber,	  2000,	  Adair	  et	  al.,	  1990).	  
	  
Two	  key	  concepts	  underpin	   the	  placebo	  control:	   the	   inert	   intervention	   itself	   (the	  placebo)	  
and	   the	   subsequent	   effect	   on	   the	   participants	   (the	   placebo	   effect).	   In	   this	   context	   inert	  
means	  an	  intervention	  that	  has	  no	  active	  element	  –	  as	  defined	  by	  the	  study	  hypothesis	  –	  but	  
is	  otherwise	  identical	  to	  the	  actual	  treatment	  intervention.	  This	  simulation	  of	  the	  treatment	  
intervention	  whilst	  removing	  the	  active	  element	  allows	  for	  the	  isolation	  of	  the	  effect	  of	  the	  
active	  element	  from	  any	  other	  experimental	  effects	  –	  see	  the	  example	  below.	  
	  
Placebo	  Example	  
The	  recent	  work	  of	  Cash	  et	  al.	  (2012)	  aimed	  to	  test	  the	  impact	  of	  giving	  information	  on	  the	  
energy	   consumption	   habits	   of	   users	   to	   designers.	   This	   was	   communicated	   to	   the	  
participating	  designers	  via	  an	  ethnographic	  video	  administered	  by	  the	  researcher.	  As	  such,	  
the	   treatment	   intervention	  was	   the	   ethnographic	   video	  while	   the	   active	   element	  was	   the	  
specific	  information	  on	  energy	  consumption	  habits.	  In	  this	  case	  the	  placebo	  condition	  could	  
be	   characterised	   as	   an	   edited	   version	   of	   the	   video	   with	   the	   specific	   energy	   consumption	  
information	  removed	  and	  all	  other	  variables	  (e.g.	  length	  and	  tone)	  kept	  the	  same.	  	  
	  
The	   second	   fundamental	   concept	   is	   that	   of	   the	   placebo	   effect,	   describing	   the	   change	   in	  
behaviour	  displayed	  by	  recipients	  of	  the	  placebo	  intervention.	  These	  effects	  can	  range	  from	  
specific	   physical	   reactions	   (Ross	   and	   Olson,	   1981)	   to	   improved	   classroom	   behaviour	  
(Eastman	  and	  Rasbury,	  1981)	  and	  are	  considered	  to	  derive	  from	  incidental	  factors	  associated	  
with	  the	  intervention	  (Ernst	  and	  Resch,	  1995).	  These	  can	  be	  characterised	  as	  the	  combined	  
result	   of	   the	   experimental	   effects	   described	   in	   Section	   2	   and	   the	   incidental	   effects	   of	   the	  
experimental	   procedure	   itself	   e.g.	   the	   disruption	   of	   watching	   the	   video	   in	   the	   example	  
above,	  or	  simply	  the	  additional	  interaction	  with	  the	  researchers	  (Paterson	  and	  Dieppe,	  2005,	  
Geers	   et	   al.,	   2005).	   Thus	   despite	   being	   described	   as	   inert	   the	   placebo	   has	   a	   clear	   and	  
demonstrable	  effect	  on	  participants.	  As	  such,	  a	  placebo	  can	  only	  be	  considered	  to	  be	   inert	  
with	  respect	  to	  the	  active	  element,	  with	  the	  remaining	  effects	  of	  its	  implementation	  making	  
up	  the	  placebo	  effect	  (Moerman	  and	  Jonas,	  2002,	  Miller	  and	  Kaptchuk,	  2008).	  This	  isolation	  
of	  experimental	  variables	   is	   illustrated	  in	  Figure	  1,	  where	  a	  normal	  no-­‐treatment	  control,	  a	  
placebo	  control	   and	  an	  active	   treatment	  are	   compared.	  Here	   contextual	   variables	   refer	   to	  
the	  overall	  processes	  of	  the	  study	  e.g.	  setup	  and	  general	  procedure.	  As	  shown	  in	  the	  figure,	  
typical	   no-­‐treatment	   controls	   only	   cover	   the	   incidental	   contextual	   variables	   while	   the	  
placebo	   control	   covers	   all	   of	   the	   incidental	   variables,	   both	   contextual	   and	   related	   to	   the	  
intervention.	  Thus	  the	  active	  variables	  can	  only	  be	  fully	  isolated	  by	  subtracting	  the	  placebo	  
from	  the	  treatment	  condition.	  
	  
Figure	  1:	  A	  breakdown	  of	  the	  variables	  assessed	  by	  each	  experimental	  condition	  
	  
In	   terms	   of	   implementing	   a	   placebo	   control	   in	   the	   context	   of	   design	   research	   there	   are	  
several	   key	   points	   to	   be	   considered	   when	   designing	   an	   inert	   (with	   respect	   to	   the	   study	  
hypothesis)	   intervention.	   Some	  more	   examples	   are	   given	   below	   to	   illustrate	   some	   of	   the	  
points	  in	  actual	  studies.	  
	  
1. Establishing	   what	   is	   being	   tested	   and	   therefore	   defining	   the	   active	   element	   in	   the	  
experiment.	  This	  is	  highly	  dependent	  on	  a	  clear	  and	  well-­‐defined	  hypothesis.	  
	  
Active	  Element	  Example	  
Two	   studies,	   sharing	   similar	   characteristics,	   each	   used	   a	   short	   film	   to	   give	   information	   to	  
study	  participants	  as	  their	  treatment	  intervention.	  However,	  despite	  this	  similarity	  the	  active	  
element	  can	  be	  significantly	  different.	  The	  active	  element	  in	  study	  one	  was	  the	  information	  
content	  of	  the	  video	  (Douglas	  et	  al.,	  1999).	  Here,	  an	  analogues	  example	  in	  design	  could	  be	  
the	   affect	   different	   types	   inspiration	   cards	   (biological,	   technical,	   random	   etc.)	   have	   on	   a	  
designer’s	  creativity.	   In	   study	   two	   the	  active	  element	  was	   the	   format	  of	   the	   information	  –	  
video,	   paper	   etc.	   (Fichten	   and	  Wright,	   1983).	   A	   design	   example	   in	   this	   case	  might	   be	   the	  
influence	  the	  format	  of	  a	  boundary	  object	  has	  on	  its	  role	  in	  facilitating	  the	  communication	  of	  
!
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engineering	  knowledge	   (Carlile,	  2002).	  Thus,	  despite	   the	  similarities	  between	  the	  studies	  a	  
placebo	  for	  study	  one	  would	  be	  significantly	  different	  from	  a	  placebo	  for	  study	  two.	  
	  
2. Establish	   the	   context	   of	   this	   active	   element	   with	   respect	   to	   the	   overall	   experimental	  
setup	   and	   the	   treatment	   intervention.	   Identify	   what	   the	   placebo	   will	   simulate	   by	  
describing	  the	  treatment	  intervention	  in	  detail	  and	  isolating	  the	  active	  elements	  where	  
possible.	  
3. Define	   the	   inert	   placebo	   intervention	   by	  mimicking	   the	   treatment	   intervention	   whilst	  
eliminating	   the	   active	   elements	   that	   are	   under	   investigation.	   This	   can	   be	   achieved	   by	  
replacing	   the	   active	   elements	   with	   ones	   of	   a	   similar	   theme	   and	   type	   (Schinke	   and	  
Gilchrist,	  1985,	  Fulda	  et	  al.,	  2007,	  Eastman	  and	  Rasbury,	  1981).	  	  
	  
Inert	  Example	  
Douglas	  et	  al.	  (1999)	  identify	  specific	  mental	  health	  information	  as	  their	  active	  element,	  for	  
their	   inert	   intervention	   they	   use	   general	   health	   information	   delivered	   in	   the	   same	   format	  
and	  with	  the	  same	  level	  of	  researcher	  contact.	  A	  similar	  example	  in	  the	  design	  domain	  might	  
be	   the	   substitution	  of	   specific	   user	   needs	   information	  with	   generic	   information	   about	   the	  
target	   population	  during	   a	   design	   exercise	   (Cash	  et	   al.,	   2012).	   Further,	   Smith	   et	   al.	   (2006)	  
identify	   their	  active	  element	  as	   specific	   learning	  exercises	  delivered	  during	  health	  visits	  by	  
nurses.	   In	   this	   case	   the	   inert	   intervention	   was	   the	   introduction	   of	   generic	   healthy	   eating	  
advice	   during	   the	   periods	   of	   the	   health	   visit	   previously	   used	   for	   the	   specific	   learning	  
exercises.	   Here,	   an	   analogues	   example	   in	   the	   design	   domain	   might	   be	   the	   testing	   of	   a	  
specific	  design	  method	  e.g.	  the	  TRIZ	  contradiction	  matrix	  (Altsuller	  et	  al.,	  1997)	  verses	  giving	  
information	   detailing	   a	   generic	   design	   process	   e.g.	   the	   double	   diamond	   (Design-­‐Council,	  
2006).	  	  
	  
Due	   to	   the	   difficulty	   in	   defining	   and	   effectively	   replacing	   active	   elements	   in	   the	   complex	  
situations	  referred	  to	  above,	  it	  is	  important	  to	  develop	  the	  placebo	  control	  through	  iterative	  
testing.	   A	   common	   issue	   encountered	   at	   this	   stage	   is	   that	   although	   the	   inert	   intervention	  
successfully	  mimics	  the	  treatment	  intervention	  in	  terms	  of	  style	  it	  does	  not	  mimic	  it	  in	  terms	  
of	  participant	  attention.	  This	  can	  happen	  when	  the	  participants	  identify	  the	  placebo	  as	  not	  
relevant	  and	  dismiss	  it.	  As	  such,	  prototype	  studies	  and	  other	  elements	  of	  good	  experimental	  
design	   –	   particularly	   double	   blind	   design	   –	   are	   essential	   to	   the	   effective	   refinement	   and	  
implementation	  of	   placebo	   controls.	   Building	  on	   this	   point	   it	   is	   important	   to	   note	   that	   no	  
single	  technique	  is	  capable	  of	  mitigating	  all	  the	  challenges	  associated	  with	  complex	  human-­‐
focused	   design	   research	   studies	   and	   thus	   the	   placebo	  must	   be	   considered	   in	   conjunction	  
with	  overall	  experimental	  good	  practice	  (Erceg-­‐Hurn	  and	  Mirosevich,	  2008,	  Song	  et	  al.,	  2009,	  
Mattocks	   and	   Horwitz,	   2000).	   Further,	   there	   are	   several	   factors	   that	   must	   be	   considered	  
when	  implementing	  a	  placebo	  as	  discussed	  at	  length	  by	  Hrobjartsson	  (2002).	  Key	  points	  with	  
respect	  to	  design	  research	  can	  be	  synthesised	  from	  the	  literature	  and	  are	  highlighted	  below:	  
	  
1. Ethical	   issues:	   In	   particular	   the	   administration	   of	   inert	   treatments	   when	   working	  
treatments	  exist	  can	  be	  problematic	  in	  certain	  contexts	  (Puzynski,	  2004).	  
2. Specificity:	  Placebo	  conditions	  must	  be	  developed	  for	  each	  study	  and	  hypothesis	  under	  
test	   (Ernst	   and	   Resch,	   1995,	   Louhiala	   and	   Puustinen,	   2008)	   limiting	   the	   scope	   of	   a	  
placebo’s	  applicability	  (Bracey,	  2004,	  Torgerson	  and	  Torgerson,	  2003).	  
3. Complexity:	   It	   can	   be	   difficult	   to	   isolate	   the	   active	   elements	   if	   suitable	   theory	   (or	  
explanatory	   framework)	   is	   not	   available	   or	   the	   hypothesis	   is	   not	   clearly	   defined	  
(Moerman	  and	  Jonas,	  2002,	  Miller	  and	  Kaptchuk,	  2008).	  
	  
Despite	  these	  issues	  the	  randomised,	  placebo	  controlled	  trial	  has	  become	  a	  critical	  tool	  for	  
establishing	  effective	  experimental	  control	  and	   fundamentally	  necessary	   for	  making	  causal	  
claims	   when	   human	   subjects	   are	   involved	   (Price	   et	   al.,	   2008,	   Quitkin,	   1999,	   Riehl,	   2006,	  
Adair	   et	   al.,	   1990)	   –	   even	   in	   extremely	   complex	   situations	   such	   as	   those	   encountered	   by	  
design	   researchers	   (Kazdin,	   1998,	   Cash	   et	   al.,	   2012).	   However,	   even	  where	   the	   placebo	   is	  
effectively	   deployed	   there	   can	   still	   be	   a	   significant	   gap	   between	   results	   generated	   in	   a	  
laboratory	   and	   the	   ultimate	   impact	   in	   practice.	   As	   such,	   the	   final	   area	   discussed	   in	   this	  
chapter	  will	  examine	  how	  these	  two	  disparate	  contexts	  –	  experimental	  study	  and	  practice	  –	  
can	  be	  linked	  and	  examined	  cohesively.	  
	  
4	   Linking	  Laboratory	  and	  Practice	  
The	   link	  between	   laboratory	  study	  and	  actual	  practice	   is	  often	  complex	  and	  multi-­‐faceted,	  
leading	   to	   difficulty	   in	   assessing	   external	   validity	   and	   applying	   findings	   (Eifert	   et	   al.,	   1999,	  
Friedman,	   2000).	   However,	   this	   does	   not	   diminish	   the	   importance	   of	   high	   quality	  
experimentation	   in	   the	  wider	   research	   context,	   as	   emphasised	   by	   Brown	   (1992).	   As	   such,	  
this	  section	  will	  explore	  the	  context	  of	  the	  experimental	  study,	  with	  respect	  to	  the	  research	  
process,	   discuss	   how	   external	   validity	   can	   be	   developed	   and	   present	   a	   number	   of	  
approaches	   for	   integrating	   experimental	   work	   into	   a	   more	   cohesive	   understanding	   of	  
practice.	  
	  
In	  terms	  of	  the	  process	  of	  developing	  understanding	  there	  are	  two	  main	  elements	  that	  can	  
be	   described:	   theory	   building	   and	   theory	   testing	   (Eisenhardt,	   1989).	   Eisenhardt	   has	  
developed	  this	  work	  to	  describe	   it	  as	  a	  cyclical	  research	  process	  based	  on	  replication:	  data	  
allows	  inductive	  theory	  building,	  this	  is	  then	  examined	  by	  deductive	  theory	  testing,	  resulting	  
in	  new	  data	  and	  so	  on	  (Eisenhardt	  and	  Graebner,	  2007).	  Figure	  2	  depicts	  this	  process	  with	  
theory	  being	  continually	  derived,	  tested	  and	  then	  modified	  or	  replaced.	  
	  
Figure	  2:	  The	  cyclical	  theory	  building	  process	  
	  
This	   dynamic	   process	   of	   theory	   building/testing	   supported	   by	   empirical	   study	   is	   critical	   to	  
generating	  meaningful	  understanding	  (Carroll	  and	  Swatman,	  2000)	  but	  also	  in	  defining	  and	  
deploying	   appropriate	   research	   methods	   (Flynn	   et	   al.,	   1990).	   A	   clue	   as	   to	   how	  
experimentation	   fits	   into	   this	   cycle	   is	   offered	   by	   Snow	   and	   Thomas	   (2007)	   who	   distil	   the	  
process	   into	   three	   key	   steps	   for	   theory	   building/testing:	   description,	   explanation	   and	  
prediction.	   These	   three	   steps	   give	   a	   process	   of	   describing	   variables/metrics,	   developing	  
relationships/testing	   subsequent	   hypotheses	   and	   predicting	   future	   events/testing	  
competing	  theories	  as	  discussed	  in	  detail	  by	  Wacker	  (1998).	  
	  
In	   this	  context	  experimentation	  plays	  a	   fundamental	   role	   in	   theory	  testing	  –	  particularly	   in	  
the	   testing	   of	   specific	   hypotheses	   related	   to	   theoretically	   identified	   variables.	   Similarly,	  
descriptive	   or	   grounded	   studies	   (Simon	   et	   al.,	   1995)	   play	   an	   important	   role	   in	   theory	  
building.	   However,	   it	   quickly	   becomes	   apparent	   that	   isolated	   experimental/observational	  
studies	  alone,	  are	  not	  sufficient	  when	  considering	  complex	  multi-­‐variable	  systems,	  such	  as	  
those	   encountered	   in	   design	   research.	   This	   is	   particularly	   important	   where	   individual	  
variables	  cannot	  be	  isolated	  or	  tested	  effectively.	  
	  
In	   this	   sense	   there	   is	   need	   for	   a	   final	   bridge	   between	   experimental	   testing	   of	   individual	  
variables	  and	  application	   in	   the	  multi-­‐variable	  context	  of	  practice	   (Flynn	  et	  al.,	  1990,	  Levin	  
and	  O'Donnell,	   1999,	   Cash,	   2012).	   This	   is	   exceptionally	   relevant	   in	   applied	   research	   areas,	  
such	   as	   design	   research,	   where	   findings	   must	   be	   applicable	   in	   real	   situations	   where	   the	  
starting	   conditions	   and	   wider	   context	   are	   often	   poorly	   understood	   and	   difficult	   to	  
meaningfully	  qualify,	  if	  at	  all.	  	  
	  
Based	  on	  these	  considerations	  it	  quickly	  becomes	  apparent	  that	  a	  key	  driver	  for	  research	  in	  
the	   applied	   sciences	   is	   building	   on	   and	   integrating	   fundamental	   experimentation	   and	   the	  
reality	  of	  practice	  (Messick,	  1994,	  Levin	  and	  O'Donnell,	  1999,	  Sandoval	  and	  Bell,	  2004).	  Both	  
Messick	   (1994)	   and	   Levin	   and	   O’Donnell	   (1999)	   highlight	   the	   importance	   of	   extending	  
experimental	   study	   into	   integrated	   studies	   in	   order	   to	   fulfil	   the	   need	   for	   rich,	   cohesive	  
evidence	  and	   to	  close	   the	   loop	  with	  practice.	  This	   leads	   to	   three	  main	   requirements	  when	  
aiming	  to	  bridge	  laboratory	  and	  practice:	  
	  
• Understanding	  and	  mitigating	  subjectivity.	  In	  particular	  Levin	  O’Donnell	  (1999)	  highlight	  
the	  problem	  of	  research	  becoming:	  ‘examine,	  select,	  prescribe’	  based	  on	  researcher	  bias	  
rather	  than	  evidence.	  
• Integrating	   context	   into	   the	   research	   process.	   This	   is	   critical	   for	   developing	  
generalisability	  and	  allowing	  for	  re-­‐examination	  (Jonas,	  2006).	  
• The	   need	   to	   underpin	   practical	   impact	   with	   fundamental	   understanding	   through	   rich	  
multifaceted	  study	  (Eisenhardt,	  1989,	  Eisenhardt	  and	  Graebner,	  2007)	  and	  explanatory	  
models	  or	  frameworks	  (Dorst,	  2008).	  
	  
In	  order	   to	   fulfil	   these	  requirements	   there	  are	  a	  number	  of	  approaches	   for	  combining	  and	  
extending	   experimental	   studies.	   Most	   significant	   and	   well-­‐established	   of	   these	   is	   the	  
randomised,	  controlled	  trial,	  referred	  to	  as	  the	  ‘gold	  standard’	  and	  considered	  the	  strongest	  
form	  of	  evidence	  (Grimes	  and	  Schulz,	  2002)	   in	  clinical	  research	  (Kazdin,	  1998,	  Hulley	  et	  al.,	  
2007).	  This	  type	  of	  study	  builds	  on	  a	  proposed	  explanatory	  model	  to	  take	  a	  representative	  
population	   and	   randomly	   assigns	   participants	   to	   either	   a	   treatment	   or	   a	   placebo	   control.	  
These	   conditions	   are	   then	   administered	   using	   a	   double	   blind	   design	   with	   results	   being	  
recorded	  over	  significant	  periods	  of	  time	  –	  sometimes	  over	  decades.	  It	  is	  important	  to	  note	  
that	   these	   trials	   do	   not	   occur	   in	   a	   vacuum,	   building	   on	   significant	   laboratory	   testing	   of	  
individual	   elements	   before	   being	   considered	   ready	   for	   trial.	   This	   integrated	   approach	   has	  
evolved	  from	  a	  research	  philosophy,	  which	  emphasises	  the	  link	  between	  research	  and	  reality	  
(Hulley	  et	  al.,	  2007).	  Further,	  experimental	  effects	  are	  important	  and	  well	  acknowledged	  in	  
clinical	  research	  and	  have	  played	  a	  key	  role	  in	  shaping	  methods,	  such	  as	  the	  placebo	  control	  
discussed	  in	  Section	  3	  (McCarney	  et	  al.,	  2007,	  Taris,	  2006).	  	  
	  
Taking	   a	   lead	   from	   this	  well	   established	   approach	   in	   clinical	   research	   Levin	   and	  O’Donnell	  
(1999)	  propose	  randomised	  trials	  for	  education	  research.	   In	  their	  proposed	  approach	  Levin	  
and	   O’Donnell	   attempt	   to	   synthesise	   the	   best	   qualities	   of	   both	   applied	   and	   fundamental	  
techniques	  by	  building	  on	  extensive	  descriptive	  studies	  of	  practice	  and	  experimental	  studies	  
of	   specific	   variables	   in	   the	   laboratory.	  They	   then	  use	   these	   to	  define	  cohesive	   longitudinal	  
trials,	  which	  can	  be	  effectively	  deployed	  in	  practice.	  Levin	  and	  O’Donnell	  (1999)	  developed	  
this	   into	   ‘CAREful’:	   evidence	   is	   based	   on	   appropriate	   Comparison,	   outcomes	   can	   be	  
produced	  Again	  and	  again,	  direct	  Relationships	  can	  be	  established	  between	  intervention	  and	  
outcome,	  and	  all	  other	  competing	  explanations	  can	  be	  Eliminated.	  
	  
Alternatively	   an	   approach	   can	   be	   generated	   that	   aims	   to	   explicitly	   characterise	   the	  
differences	   between	   behaviour	   in	   the	   laboratory	   and	   practice	   in	   order	   to	   directly	   apply	  
laboratory	   results.	   This	   has	  been	  attempted	   in	   a	  number	  of	   fields	  with	   varying	  degrees	  of	  
success.	   For	   example,	   Nordgren	   and	  Morris-­‐McDonnell	   (2010)	   examine	   how	   people	   judge	  
the	   severity	   of	   others’	   crimes,	   Bolton	   and	   Ockenfels	   (2008)	   look	   at	   trading	   behaviour	   in	  
online	   auctions,	   and	   Levitt	   and	   List	   (2007)	   measure	   social	   preferences	   in	   the	   laboratory	  
compared	  to	  the	  real	  world.	  Most	  recently	  in	  the	  design	  research	  context	  Cash	  et	  al.	  (2013)	  
undertook	   a	   similar	   approach	   when	   assessing	   designer	   activity	   in	   a	   range	   of	   commonly	  
studied	  design	  situations,	  including,	  information	  seeking,	  ideation	  and	  design	  review.	  In	  this	  
study	  Cash	  et	  al.	  also	  used	  an	  intermediary	  study	  between	  practice	  and	  laboratory	  in	  order	  
to	  further	  link	  the	  two	  contexts.	  
	  
The	  use	  of	  intermediary	  studies	  has	  been	  highlighted	  by	  a	  number	  of	  authors	  as	  a	  key	  means	  
of	   investigating	   complex	   situations.	  Both	  Bonetti	   et	   al.	   (2010)	   in	  behavioural	   research	  and	  
Marsden	   (2007)	   in	   education	   research	   have	   adopted	   the	   approach	   of	   developing	  
intermediary	  studies	  –	  taking	  an	  experimental	  approach	  into	  a	  practice	  context,	  while	  Bolton	  
and	   Ockenfels	   (2008)	   describe	   this	   as	   losing	   control	   in	   a	   controlled	   way.	   Although	   this	  
approach	   can	   be	   important	   it	   is	   most	   effective	   when	   based	   on	   substantive	   theory,	   and	  
rigorous	  explanative	  models	   (Dorst,	  2008),	  allowing	  key	   factors	   to	  be	  controlled	  as	  well	  as	  
offering	   predictions	   to	   be	   examined	   (Levitt	   and	   List,	   2007),	   and	   also	   used	   in	   combination	  
with	  the	  other	  main	  approaches.	  
	  
In	  summary	  the	  two	  main	  means	  for	  bridging	  the	  gap	  between	  laboratory	  and	  practice	  can	  
be	  characterised	  as:	  
• Extensive	  longitudinal,	  randomised,	  controlled	  trials	  deployed	  in	  the	  context	  of	  practice.	  
• Direct	   comparison	   of	   specific	   events,	   situations	   or	   behaviours	   in	   the	   context	   of	  
laboratory	  and	  practice.	  These	  are	  often	  underpinned	  by	  the	  use	  of	  intermediary	  studies	  
or	  combined	  with	  the	  longitudinal	  trials	  outlined	  above.	  
	  
Although	  the	  examples	  presented	  are	  significantly	  different	  in	  their	  approach	  they	  are	  by	  no	  
means	   mutually	   exclusive.	   For	   example,	   it	   has	   been	   argued	   that	   strong	   evidence	   can	   be	  
generated	   by	   running	   a	   longitudinal	   trial	   with	   a	   shallow	   level	   of	   data	   capture	   which	   is	  
supplemented	  by	   in	  depth	  experimental	  studies	  of	  specific	  events	  or	  variables	   (Bolton	  and	  
Ockenfels,	  2008).	  As	  such,	   this	  would	  constitute	  some	  combination	  of	   the	   two	  approaches	  
described	  above,	  being	  both	   longitudinal	  and	  directly	  comparative.	  Further,	  as	  the	  work	  of	  
Cash	   (2012)	   highlights,	   there	   are	   significant	   gains	   to	   be	   made	   in	   the	   application	   of	  
experimental	   work	   by	   integrating	   multiple	   methods	   of	   study	   and	   streams	   of	   evidence	  
(building	  on	  the	  ideal	  of	  triangulation	  as	  described	  by	  Denzin	  and	  Lincoln	  (1994))	  in	  order	  to	  
give	   a	   richer	   understanding	   of	   a	   phenomena	   in	   practice	  without	   losing	   the	   deeper	   insight	  
available	  through	  the	  study	  of	  specific	  variables	  in	  the	  laboratory.	  
	  
5	   Conclusions	  
As	   highlighted	   in	   the	   introduction	   to	   this	   chapter	   experimental	   studies	   play	   a	   key	   role	   in	  
design	  research,	  however,	  there	  is	  a	  critical	   lack	  of	  field	  specific	  discussion	  of	  experimental	  
methods	   and	  methodology.	   This	   “field	   specific”	   research	   issue	  has	  been	  decomposed	   into	  
three	   main	   areas	   –	   experimental	   effects,	   the	   placebo	   control	   and	   linking	   laboratory	   and	  
practice.	   In	   each	   area,	   key	   points	   have	   been	   distilled	   in	   order	   to	   set	   the	   stage	   for	   further	  
discussion	  and	  development	  by	  the	  design	  researcher.	  However,	  it	  is	  important	  to	  note	  that	  
each	  subject	  discussed	  here	  is	  deserving	  of	  a	  specific	  chapter	  or	  even	  a	  dedicated	  book.	  As	  
has	   been	   highlighted	   in	   this	   paper	   there	   are	   many	   weighty	   and	   significant	   works	   (noted	  
again	  here	  for	  clarity)	  on	  these	  topics	  in	  fields	  such	  as	  psychology	  (Kirk,	  2009,	  Tashakkori	  and	  
Teddlie,	  2008),	   social	   science	   (Robson,	  2002,	  Neuman,	  1997)	  and	  clinical	   research	   (Kazdin,	  
1998,	   Denzin	   and	   Lincoln,	   1994).	   However,	   this	   is	   beyond	   the	   scope	   of	   the	   discussion	  
developed	   in	   this	   chapter.	   It	   is	   simply	  worth	  noting	   that	   any	  design	   researcher	  aspiring	   to	  
take	  their	  experimental	  methods	  to	   the	  next	   level	  of	   rigour	  can	  no	   longer	  afford	  to	   ignore	  
the	  significant	  work	  in	  other	  fields.	  	  
	  
In	   this	   context	   the	  authors	   suggest	   some	   summary	  answers	   to	   the	  questions	  posed	   in	   the	  
introduction:	  
	  
Experimental	  Effects	  
• The	  importance	  and	  extent	  of	  experimental	  effects	   in	  design	  research	  experimentation	  
cannot	  be	  over	  stated	  as	  they	  affect	  every	  aspect	  of	  studying	  human	  participants.	  	  
• The	  importance	  of	  the	  Hawthorne	  effect	  as	  a	  general	  descriptor	  for	  experimental	  effects	  
must	   be	   acknowledged	  when	   reviewing	   other	   fields	   but	   it	   is	   important	   to	   realise	   the	  
term	  is	  effectively	  defunct	  and	  should	  not	  be	  used	  when	  describing	  specific	  effects	  in	  the	  
context	  of	  design	  research.	  
• There	   are	   a	   large	   number	   of	   important	   effects	   that	   need	   to	   be	   considered	   when	  
designing	  a	  study.	  These	  have	  been	  distilled	  and	  are	  summarised	  in	  Table	  1.	  This	  can	  be	  
used	  as	  a	  useful	  checklist.	  
	  
The	  Placebo	  Control	  
• The	  placebo	  is	  fundamentally	  underpinned	  by	  the	  idea	  of	  an	  inert	  intervention,	  which	  is	  
based	  on	  the	  active	  elements	  defined	  in	  a	  study’s	  hypothesis.	  
• The	  placebo	  control	  is	  key	  to	  mitigating	  the	  experimental	  effects	  described	  in	  Section	  2	  
and	  forms	  a	  fundamental	  technique	  in	  many	  fields	  and	  in	  particular	  in	  many	  of	  the	  fields	  
closely	  related	  to	  design	  research.	  
	  
Linking	  Laboratory	  and	  Practice	  
• The	  role	  of	  experimentation	  serves	  to	  support	  both	  theory	  building	  and	  theory	  testing	  –	  
both	  of	  which	  must	  be	  considered	  in	  order	  to	  develop	  meaningful	  understanding.	  
• There	   seem	   to	   be	   two	   key	   approaches	   for	   linking	   experimental	   study	   to	   practice:	  
Extensive,	   longitudinal	   trials	   drawing	   on	   and	   integrating	   elements	   from	   both	  
experimental	  and	  observational	  methods,	  and	  Direct	  comparison	  of	  specific	  situations	  or	  
variables.	   Further,	   these	   approaches	   can	   be	   combined	   cohesively	   to	   give	   significant	  
insight	   into	   practice	   without	   sacrificing	   the	   detailed	   examination	   possible	   through	  
laboratory	  study.	  
	  
The	  purpose	  of	  this	  chapter	  has	  been	  to	  bring	  inputs	  from	  other	  disciplines	  into	  the	  design	  
research	   community	   to	   help	   in	   the	   development	   of	   greater	   scientific	   rigour	   and	   the	  
improvement	   of	   experimental	  methods	   and	  methodology.	   In	   particular,	   this	   supports	   the	  
cyclical	   theory	  building	  process	   (Figure	  2),	  which	   is	   the	   critical	   outcome	  of	   individuals	   and	  
teams’	  research.	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